v -"epkaxiaHayer to form a Schottky diode, comprising diverting current from the body-to-drain pn 
junction of the DMOS transistor vCittrtie-Schottl^^de that is co-integrated with the DMOS 
transistor when the source becomes more positive tharTiTdra transistor £nd the 
* ^ gate has not induced a channel region between the source region and the drain regio^ 




s2\ . (New) A method of operating ajvertical DMOS transistorjin an integrated 
circuit, the DMQS transistor having an epitaxial layer of a first conductivity type formed over a 
substrate, a deep barrier region formed within adjoining surface portions of the substrate and the 
epitaxial layer, a deep drain region extending from a surface of the epitaxial layer to outer 
peripheral regions of me deep barrier region to define a well region within the epitaxial layer, a 
body region of a second conductivity type formed within the well region, first and second source 
regions of the first conductivity type positioned at a surface of the well region and within the 
body region, first and second portions of gate electrodes positioned above the first and second 
source regions, respectively, the body region, and the well region, a conductive drain contact 
coupled to the deep drain regtoA and a metallic source contact coupled to the first and second 
source regions and to a central ponton of the well region, the metallic source contact forming a 
Schottky diode, and the body region farming a pn junction diode with the deep drain region, the 
method comprising: 

diverting current from thk body-to-drain pn junction of the vertical DMOS 
transistor with the Schottky diode that is co-ifttegrated with the DMOS transistor when the source 
jregionjbecomes more positive than the deep drain region of the vertical DMOS transistor. 

22. (New) A method of operating a [vertical DMOS devicejin an integrated 
circuit for reducing the effects of parasitic devices in tnte integrated circuit that drive an inductive 
load, the device including an epitaxial layer formed on Jl substrate; a well region formed by a 
deep drain region extending from a surface of the epitaxial layer and over a peripheral area of a 
deep barrier region located (withinj the epitaxial layer and the substrate; a body region within the 
well region, the body region containing first and second source \»gions;£a plurality of insulated 
gate electrodes formed over outer portions and inner central pondons of the first and second 
source regions, respectively, the body region, and the well region^a guard ring in a central 
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surface portron of the well region and surrounded by the body region; a first metallic contact 
coupled to theNdeep drain region; and a Schottky metallic contact coupled to the source regions 
and to the central surface portion of the well region between the insulated gate electrodes and 
contactin g the guart l rinfcthe Schottky metallic contact forming a Schottky diode, and the body 
region forming a pn junction diode with the deep drain region, the method comprising: 

diverting, current from the body-to-drain pn junction of the vertical DMOS 
transistor with the Schotiky diode that is co-integrated with the vertical DMOS transistor when 
the first and second sourc^ regions become more positive than the deep drain region of the 
vertical DMOS transistor. 

23. (New) A Method of operating ajvertical DMOS devicejin an integrated 
circuit for reducing operational effects of parasitic devices associated with the integrated circuit, 
the device including a well region qefined by a buried isolation region having an overlapping 
deep drain region within an epitaxiaftlayer, a body region containing first and second source 
regions within the well region; insulated gates formed over a portion of the first and second 
source regions; and a Schottky contact counted to a cent^portion ofthe wel^ region and spaced 
from the body region, the Schottky contact defining a portion of a Schottky diode within the 
epitaxial layer having operational characteristrc means for reducing operational characteristics of 
parasitic devices associated with the[l(5}circuitsWd the body region forming a pn junction diode 
with the deep drain region, the method comprisi 

diverting current from the body-t^rdrain pn junction of the vertical DMOS 
transistor with the Schottky diode that is co-integrated with the vertical DMOS transistor when 
the first and second source regions become more positive than the deep drain region of the 
vertical DMOS transistor. 



)f £ k# 24. (New) A method of operating a[yertioal DMOS transistorjin an integrated 

circuit, the vertical DMOS transistor including an epitaxialVayer of a first conductivity type 

\ the 

, . J formed over a substrate of a second conductivity type; a drain region offal first conductivity type 
tf f formed within the epitaxial layer; a body region of the second conductivity type formed within 
the epitaxial layer and forming a pn junction diode with the drain legion; a source region of the 
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first conductivity type formed within the body region; a gate electrode positioned above the 
source region, the body region, and the epitaxial layer; a conductive drain contact coupled to the 
drain region; ai\d a metallic source contact coupled to the source region and to the epitaxial layer, 
the metallic source contact having contact with the epitaxial layer at a surface of contact, the 
surface of contact ifonning a rectifying barrier in the form of a Schottky diode, the method of 
operating comprising) 

conducting current through the Schottky diode when a forward bias is applied 
from the metallic source contact to the conductive drain contact. 

25. (New) Y method of operating a[vertical DMOS transistorjin an integrated 
circuit, the DMOS transistor including an epitaxial layer of a first conductivity type formed over 
a substrate of a second conductivity type; a drain region ofjajfirst conductivity type formed within 
the epitaxial layer; 

a body region of the second conductivity type formed within the epitaxial layer 
and forming a pn junction diode with tM drain region, the body region having an annular body 
region surrounding a central portion of the epitaxial layer; a source region of the first 
conductivity type formed within the body region, the source region including two annular source 
regions separated by an annular region o&the second conductivity type; a gate electrode 
positioned above the source region, the body region, and the epitaxial layer, the gate electrode 
having two annular gate electrodes positioned,Vespectively, above the two annular source 
regions; a conductive drain contact coupled to the\drain region; and a metallic source contact 
coupled to the source region and to the epitaxial layerMhe metallic source contact having contact 
with the epitaxial layer at a surface of contact at a centrcri portion oj^eepita)^ ^ 0Tm a 

rectifying barrier in the form of a Schottky diode, the metnbd comprising: 

conducting current through the Schottky dibde when a forward bias is applied 
from the metallic source contact to the conductive drain contact to divert current from the body- 
to-drain pn junction of the DMOS transistor with the SchottkV diode that is co-integrated with 
the DMOS transistor as the source region becomes more positive than the drain region of the 
vertical DMOS transistor. 
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